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Preliminary and Short Report
REGENERATION OF DERMAL PAPILLAE IN RAT VIBRISSAE*
R. F. OLIVER, PH.D.
Permanent cessation of hair growth and follicle
degeneration following various experimental pro-
cedures is often said to arise primarily as a con-
sequence of the removal of the dermal papilla or
its destruction or inactivation (1, 2, 3, 4, 5). It was
decided to investigate this more fully and also to
further investigate the nature and role of the
dermal papilla using, because of their convenient
size and distribution, the rat vibrissa follicles.
Since the major vibrissa follicles on the upper lip
of the Hooded rat are much larger than pelage
hairs and are constantly arranged in well-defined
horizontal and vertical rows, individual operations
can be performed on known follicles which may
consequently be readily identified.
MATERIALS ANO EE5ULTS
After reflecting the whisker pad, three kinds of
operations were performed on the whisker follicles
in situ.
Dermal papillae were removed by making a
small, shallow incision in the center of the lowest
aspect of the follicle bulb. Using this method,
dermal papillae, sometimes complete with a long
papilla apex, intact "body", and a basal stalk, but
more usually without a complete basal stalk, were
removed from 18 follicles. All the follicles subse-
quently produced generations of whiskers, and 15
produced a succession of whiskers with club
lengths within 3 mm of the length naturally pro-
duced by follicles in the same position on the lip.
Varying lengths of follicle root, from just above
the bulb level and higher and always including
the dermal papilla, were removed from 37 follicles.
28 of these follicles subsequently produced whisk-
ers—all of shorter than normal length. Further,
it was found that the greater the length of root
removed, the shorter were the whiskers that were
produced. Follicles from which more than the
lower third of the root had been removed pro-
duced no whiskers (6).
A histological study of whisker regeneration
after removal of the dermal papilla alone, and
after removal of lengths of the follicle root, re-
vealed in both cases that regeneration occurred
by tissue reorganization at about the level of in-
cision. The outer root sheath became a cord or
rod of cells and a dermal papilla formed at its
lowest aspect (Fig. 1). The new dermal papilla
apparently originates primarily from the mesen-
ehymal layer which is equivalent to the dermal
sheath in pelage hair follicles. Dermal papillae did
not regenerate in those follicles from which more
than the lower third of the root had been re-
moved; nevertheless, the segment of follicle re-
maining persisted (7).
This regenerative phenomenon was further in-
vestigated by isolating segments of the follicle
wall, consisting of the inner root sheath, outer
root sheath and mesenehymal layer (Fig. 2), and
transplanting them, usually under ear skin. 9 out
of 17 of these implants regenerated dermal papillae
and 7 produced short whiskers (Fig. 3), but none
were produced where the implant had been origi-
nally removed from above the lower third of the
follicle. However, in the latter ease the implants
persisted and the outer root sheath maintained
its typical histological character for at least 119
days after implantation (8).
aIscUssIoN
The results clearly demonstrate that after com-
plete removal of the dermal papilla from the
vibrissa follicle regeneration of a new dermal
papilla and then the generation of whiskers may
occur. This contrasts with the widely held view
that destruction or removal of the dermal papilla
results in the permanent cessation of fibre produc-
tion (1, 2, 3, 4, 5). It may be that the vibrissa
follicle is unique in its regenerative potential.
However, it must be pointed out that the results
of previous work which indicated that the perma-
nent cessation of fiber production was primarily
dependent on the destruction of the dermal papilla
were obtained from the application of experi-
mental procedures which do not selectively de-
stroy or remove the dermal papilla but also de-
stroy or damage other follicle components. The
regeneration of whiskers from transplanted seg-
ments of follicle wall demonstrates the importance
of the outer root sheath and the mesenehymal
layer in this process.
The results further demonstrate that follicle
maintenance is not dependent on the presence of
the dermal papilla since lengths of the upper re-
gion of the follicle left in situ and also transplanted
segments of the follicle wall removed from above
the lower third of the follicle persist and show no
signs of degeneration.
SUMMARY
Dermal papillae can be regenerated in vibrissa
follicles after complete removal of the original
papilla; no whisker production occurs unless a
dermal papilla is first regenerated. Dermal papillae
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Fm. 1. Vertical section of a vibrissa follicle 16 days after removal of just less than the
lower third of the follicle. A small dermal papilla has regenerated and a whisker is being
produced. ()< 32).
Fio. 2. Longitudinal section of a plucked segment of follicle wall which consists of the
inner root sheath, outer root sheath and mesenchymal layer. (X 67).
Fm. 3. Section through a follicle wall implant 43 days after implantation under ear
skin. A dermal papilla has regeneratad and a whisker is being produced (X 60).
do not regenerate, nor are whiskers produced,
above the lower third of the follicle. However,
lengths of the upper region of the follicle left in
situ and transplanted segments of follicle wall
which do not regenerate dermal papillae neverthe-
less persist. Whisker production from transplanted
segments of the follicle wall logically isolates the
outer root sheath and/or the mesenchymal layer
as the essential prerequisites for papilla regenera-
tion.
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